Aim: With the development of technology and surgical techniques, minimally invasive surgical approaches are being preferred by surgeons in cardiac surgery. Smaller incisions with these approaches provide a faster recovery and higher life quality in the early post-operative period. In this study, we report our experience with minimally invasive approaches in cardiac surgery. Primary end-point of the study was technical success and secondary was early discharge from the hospital. Material and Method: Eighteen patients that underwent open-heart surgery with minimally invasive approaches between 2016 and 2017 at Hisar Intercontinental Hospital were enrolled in the study. The median age was 53 (18-84) years, four were female (22%). J-mini-sternotomy was performed in four patients requiring aortic valve replacement, and in six patients CABG X1 with beating-heart. T-sternotomy in two CABG X2 procedures), in four patients requiring mitral valve replacement (MVR) and in two patients requiring ASD repair with right anterolateral mini-thoracotomy incision (4 MVR, 2 ASD). Results: The mean cross-clamp time was 57.75 min (approximately two times longer than conventional methods). All patients were extubated in ICU 4-6 h after the surgery. Early mortality (within 30 days after the surgery) was observed in only one patient due to non-cardiac reasons. No complications were observed from the surgical wound. Discussion: Minimally invasive surgery is gaining popularity, and patients prefer these procedures more often. Exposure of surgical field, performing better cases from small incisions are associated with the surgeon's learning curve. With the increasing experience, minimally invasive cardiac surgery can be considered for selected patients and especially for patients with high risk of wound complications who are obese, have diabetes, osteoporosis or small skin incision preferred for patients with aesthetic anxiety.
Introduction
Most of the cardiac surgery procedures are still involve incising via median sternotomy. This conventional approach provides surgeons to have better exposure and, therefore, confers more confidence during surgery. However, this approach can possibly induce fear in some patients owing to their chest being "cracked open" and also for some patients with high risk of wound complications with obesity, diabetes, and osteoporosis [1] . In many publications, it is said that patients who underwent less invasive surgery have less pain post operatively and return to the daily life in a short time. [2, 5, 6] . Minimally invasive cardiac surgery, when the heart can be accessed typically through the left or right mini-thoracotomy or mini-sternotomy, may alleviate this problem. The incision made is smaller as compared with that in the conventional approach, and the risks of wound infection following sternal trauma and sternum healing problems are avoided [1] .
Material and Method
Eighteen patients underwent cardiac surgery by minimally invasive approaches in Hisar Intercontinental hospital between 2016 and 2017. The mean age of the patients was 53 (18-84) years, and four of them were females [22%]. J-mini-sternotomy was performed in four patients requiring aortic valve replacement (AVR) and in six patients CABG X1 with beating-heart ( Figure-1 ). T-sternotomy was performed in two CABG X2 (LAD-RCA and LAD-D1) procedures, in four patients requiring mitral valve replacement (MVR) and in two patients requiring ASD repair with right anterolateral mini-thoracotomy incision ( Figure  2, Figure 3 ).
Surgical Techniques
In the upper J-ministernotomy group for AVR, approximately 6-8 cm-long midline skin incision was made starting from the suprasternal notch. The sternum was divided down to the fourth intercostal space and angled right using an oscillating saw (J-shape). An inferior J-or T-shaped mini-sternotomy with 6-8cm skin incision was made in the CABG group. LIMA was harvested for all CABG patients. Cannulation was performed with conventional technique as ascending aorta and right atrial appendix for AVR and CABG patients. Additionally, for six patients, beating-heart CABG was performed with J-mini-sternotomy incisions.
In the right anterolateral mini-thoracotomy patients, MVR and ASD closure procedures were performed with 7-10 cm skin incisions from 4-5 intercostal space. Conventional aorta, the bi-atrial selective technique was used for cannulation in all patients except one undergoing MVR, where right femoral vein cannulation was performed for inferior venous cannulation because of poor exposure. All operations were performed using the same anesthesia protocol, moderate hypothermic CPB (30°C-32°C), and isothermal blood cardioplegia. A 32Fr or 28Fr drainage tube was placed in the mediastinal or thoracal cavity before closure.
Statistics Analysis
No statistical tests were used. Data were expressed as a mean ± standard deviation. (Table 1) .
Early mortality (within 30 postoperative days) was observed in one patient after one week discharged from hospital presented with multiple mycotic cerebral aneurysm ruptures with cranial hematoma and ended up in coma. MRI revealed that she had previous multiple saccular mycotic aneurysms. However, there are some limitations to minimally invasive cardiac surgery. The difficulty of exposure with a right anterolateral mini-thoracotomy or J-or T-mini-sternotomy may account for an increase in operation time, cross-clamp time, and perioperative complications [7] . In the early hours of the post-operative period after mini-thoracotomy, patients may experience more pain due to the micro-injury of the intercostal nerves and excessive rib retraction during the procedure [4, 8] . In opposite, in our study, starting from post-operative day-1, patients feel more comfortable and stay more mobile comparing with the conventional cardiac surgery post-operative patients. Additionally, the procedure is also more technically demanding [9] .
Conclusion
Minimally invasive procedures performed through right minithoracotomy or mini-sternotomy are safe and are associated with excellent postoperative outcomes in terms of mortality, morbidity, shorter intensive care unit and hospital stay, and faster recovery. It also provides less wound complications. On the contrary, cross-clamp and CPB times are longer than conventional surgeries; however, with an increase in surgical experience, the use of minimally invasive procedures will be preferred by more surgeons.
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